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1 . Applicants' amendment of 2/13/2009 corrects the 1 12, second paragraph problem as set 
forth in section 3 of the action mailed 8/13/2009, as well as providing the claims with a positive 
requirement that epoxy functional groups are present on the plasma polymerized glycidyl methacrylate 
coating, although there is no limit on the quantity of epoxy functional groups present (i.e. minimal, or 
maximal, etc.), as the designation of one operating parameter (average power density) without other 
parameters that determine plasma conditions, does not necessitate any specific effect (deposit) from the 
pulsed plasma deposition process claimed. 

2. The Declaration of Dr. Stephen Coulson, submitted 2/1 3/2009, has been reviewed by 
the examiner. First, the examiner notes that the "0.0 95 W" on page 6 of the 8/13/08 of Office Action was 
supposed to be --9.5 W- as indicated by Dr. Coulson in section 4 of his declaration. However, the 
comparison of approximate "average power" (declaration sections 5-6) from Timmons et al.'s exemplary 
parameters & those of applicants, now enabled by knowing that applicants' chamber volume was 470 cm 3 
(i.e. gives maximum possible size the plasma envelope or plasma volume, which would probably have 
been somewhat smaller than chamber volume), is not a particularly useful or meaningful comparison, 
since it is the average power density that we need to know for both processes to make a meaningful direct 
comparison of specific parameters, as different areas of surface being treated/plasma polymerized in a 
plasma will have that average power spread over different plasma volumes, thus achieving significantly 
different average power densities from the same average power (i.e. 9.5W/(470 cm 3 ) = 0.0202W/cm 3 ; or 
9.5W/(1000 cm 3 ) = 0.0095W/cm 3 ; or 9.5W/(4000 cm 3 ) = 0.0024W/cm 3 ; or 9.5W/(8000 cm 3 ) = 0.0012 
W/cm 3 ; etc., noting that the 470 cm 3 volume is that disclosed by the Declaration & approximately 
10x10x10 cm 3 , or 20x20x10 cm 3 , or 20x20x20 cm 3 , or the like, are not unreasonable possible plasma 
volumes depending on the substrate surface being treated). Therefore, the Declaration's comparison of 
the approximate average power (0.04 W) derived from the example using peak power of 40W with on/off 
times on of 20u.s/20ms, "which is more than 200 times less than any average power referred to in 
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Timmons [et al.]" (section 6 of Declaration, presumably referring to the derived 9.5W), cannot be 
considered patently significant with respect to what effects are necessitated in the claim process versus 
the prior art, due to the claimed average power density of the pulsed plasma. This comparison especially 
cannot be considered significant if one considers that Timmons et al. exemplary parameter teachings are 
not intended to be generic to all possible pulsed plasma polymerizations, or even power parameters 
directed to retention of all possible functional groups generically, as they are suggesting the necessity of 
routine experimentation (col. 7, lines 15-58, etc.), as discussed in the rejections below. Also noting that 
the 200 W power & on/off time 3/60 was for plasma polymerization of the specific allyl bromide 
monomer (column 6, lines 26-45; figures 6-7), with the teachings of Timmons et al. making it clear that 
one of ordinary skill would have been expected to apply routine experimentation for the specific 
monomer, specific functional group & particular apparatus configuration employed, dependent on desired 
functional group retention. Furthermore, ~9.5 W is not the lowest average power that may be derived 
from Timmons et al., for example, when polymerizing C9F18 the retention of -CF3 content to produce 
hydrophobic surfaces using pulsed plasmas of 0.1ms/3.0ms on/off & 100 W peak power (abstract & 
figure 2C) gives -3.2 W; or figure 8 A discussed in example 5 (col. 16, line 45+), for pulsed plasma 
deposition using acryloyl chloride, 25 W peak power & on/off 10us/1000|.is gives -0.25W average 
power, with figures 8A-8D & 9-10, clearly showing the expected trend of superior functional group 
retention (acid chloride group, -COO), with decreased average power & duty cycle, where the very 
different average powers used for different monomers having different chemical functional groups to be 
retained, would clearly suggest to one of ordinary skill & competence in the art that each different 
chemical monomer would've been expected to be optimized individually. Also, since such a series of 
reactions would have had the whole series done in the same plasma apparatus, while average power is 
disclosed by Timmons et al., the trend suggested by these examples would have been applicable to 
average power density. 
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With respect to the experimental data supplied in section 7 of the declaration, first it is noted that 
only two data points are generally not sufficient to definitively state that a trend is observed; second, 
given that the claimed range is of "average power density of the pulsed plasma discharge is less than 
0.0025 W/cm 3 ", which is inclusive of 0.0024999. . ., thus is insignificantly different than the 0.0025 
W/cm 3 data point provided by the Declaration, which is "just outside the claimed limit of average power 
density..." & would reasonably be expected to have an insignificantly different epoxide retention than the 
largest average power density values included in the claimed range, hence the examiner cannot conclude 
from the data that any unexpected trend is observed from these two data points, either within the claimed 
range or between the claimed range and higher average power density values that are excluded, since as 
can be seen from the prior art as exemplified by Timmons et al. (figures 2-3 or 8-9 or 12) that the 
expected trend is that for decreased average power (which considering a series of experiments are all 
done in the same apparatus, would also be decreased average power density), as caused by decreased duty 
cycle in pulsed plasma polymerization (& comparison to continuous plasma), is clearly shown to be 
increased functional group retention for decreased average power [density], where the particular ranges 
of powers & duty cycles are seen to be different for different monomers & functional groups thereon, 
which would clearly suggest to one of ordinary skill, the expectation and need for individualized 
optimization for a specific monomer. 

Given that it is old and well-known in the prior art that epoxies as a class, are some of the most 
reactive functional groups (for example see Chabrecek et al. (WO), page 4, last paragraph), and given that 
one of ordinary skill in the chemical art would readily recognize that the reactivity of a particular epoxy 
functional group would be affected by the rest of the molecule (generic College chemistry), one of 
ordinary skill in the art would not have expected 2 different epoxy monomers to require the same pulsed 
plasma parameters for optimization of functional group retention, unless they would generally were 
known to have the same reactivity under like conditions. Considering the teachings as applied in various 
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rejections (repeated below), the more reactive the functional group desired to be retained, the lower the 
average power density one would have expected to employ . As the objective in the below combinations 
of references is plasma polymerize their monomers, while retaining a specified functional group (i.e. in 
our discussions epoxy), one of ordinary skill in the art would also recognize that the plasma deposition 
would have needed to be tailored in order not to activate the epoxy, so as to minimize its participation in 
any polymerization reactions, thus one of ordinary skill in the art would have generally expected the more 
reactive to functional group, the lower the applied average energy density in order to achieve functional 
group retention (although other considerations could interfere with this generalization, such as plasma 
production of photons which could cause photoreactions at lower energies or the like, for some 
compounds). Thus, while the data of section 7 of the Declaration, & Table 1 on specification's p. 12 . 
show increased epoxy retention between continuous & pulsed plasma ( the latter , for 3.56 Hz plasmas, 
with other disclosed parameters), and between a higher and a lower average power density (the former, 
no other plasma condition disclosed, not even if the plasma is pulsed), it is the expected trend based on 
the prior art. 

With respect to the particular low values of average power density claim for pulsed plasma by 
applicants of <0.0025 W/cm 3 , the expected trend is also the more reactive the functional group, the lower 
the average power or more properly to lower the average power density required to retain the reactive 
functional group, which would appear to be consistent with the different average energies employed by 
Timmons et al. in optimizing retention of -Br content (9.5 W) versus -CF 3 group (3.2W) versus acid 
chloride group (0.25 W), noting epoxy retention would have reasonably been generally expected to require 
lower energy than these explicit examples of Timmons et al., due to no reactivity of epoxy groups in 
general, with expected variation dependent on the individual variation of the reactivity of the epoxy group 
of the particular molecule. Applicants' Declaration has not provided data which differs from these 
expectations, for reasons as noted above. Further note that Timmons et al.'s example with a series of tests 
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for C(0)C1 retention (figure 9), show a sudden change in the functional group retention, which would 
reasonably suggest to one of ordinary skill in the art to expect a similar effect/trend for other functional 
groups, but where optimized average power (e.g. optimized average power density in order to be 
applicable to other apparatus configurations) would reasonably have been expected to be different, 
dependent on particular molecule & functional group. 

The opinions expressed in the declaration in sections 8-9 with respect to low average power, such 
as 9.5 W discussed in Timmons et al., & weather determining presently claimed power density for 
retention of an unspecified quantity of epoxy groups when plasma depositing glycidyl methacrylate, given 
no other constraints on the plasma deposition process (i.e. any means of pulsed plasma generation, any 
pressure, any temperatures, etc.), except pulsed plasma with average power density of <0.0025 W/cm 3 , is 
not agreed with for reasons as discussed above. 

Furthermore, as one of ordinary skill in the art would readily recognize that the power density is 
not the only parameter which will effect plasma reactions, and the examiner finds no evidence that the 
particular claimed range of average power densities will have exactly the same effect or effectiveness on 
the plasma polymerization of GMA, regardless of the type of pulsed plasma (microwave, 13.56 MHz, 
dual RF frequencies, etc.), regardless of pressures, regardless of substrate temperature, etc., therefore the 
examiner does not find the presented evidence of the declaration convincing of unexpected results, 
especially considering that while the claims now require the plasma polymerize coating to have epoxy 
groups, this is inclusive of any amount of epoxy groups from one epoxy molecule to theoretical possible 
number of epoxy groups, where the teachings of the applied rejections would clearly indicate the 
expectation of retention of epoxy groups in general, thus unexpected results do not appear to be indicated 
for the scope of the claimed process. 

With respect to section 11 in the Declaration, which discusses examples 4 and 5 (pages 16-19, 
figures 8 & 9) of the present specification discussing allyl glycidyl ether (AGE) & butadiene monoxide, 
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these examples did not show no epoxy (peak present in spectra) retained when using pulsed plasma with 
conditions like that used for GMA, nor does the specification provide any reason why different molecules 
that happen to have epoxy functional groups would necessarily have been expected to have the same 
optimization, since the examiner would not expect the reactivity of these epoxy functional groups to 
necessarily be the same in each of these different monomers. Furthermore, while the declaration 
comments on the pulsed plasma AGA deposition having a substantial portion of the epoxy functionality 
lost & a very slow deposition rate, these issues are irrelevant to the claim as presented, since neither the 
amount of epoxy retained, nor the deposition rate are limited in the claims, thus may include processes 
with slower depositions & less retained epoxy in the cited Ex. 4, especially as the claimed process is NOT 
commensurate in scope with the examples of the specification using GMA. 

Applicants' opinion expressed in section 12 of the Declaration does not appear to be consistent 
with the meaning of equivalents with respect to patent limitations. Kolluri et al. teaches that either 
AGE or GMA may be used in plasma polymerization, where their reactive epoxy functional groups are 
used in subsequent reactions, which is clearly supportive of the expectation of being able to plasma 
polymerize either of these compounds, with retention of at least some epoxy groups. The comment 
concerning "significantly higher powers" used in Kolluri et al, fails to point out the disclosure to which 
they are referring, but is presumably the example 1 on col. 21-22, which has nothing to do with epoxies, 
either AGE or GMA, hence one of ordinary skill would not have expected aciylic acid monomer of the 
pulsed plasma deposition to have the same chemical reactivity as epoxides in general or GMA 
specifically. Furthermore, the total power applied is not the relevant parameter & as previously discussed 
(repeated in below rejection), an approximated average power density is not significantly higher but 
indicates probable close or overlapping values, thus these comments do not provide any convincing 
arguments. 
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The opinion of section 13 of the Declaration, which appears to state that the invention (i.e. 
claims) "represent a significant scientific contribution" due to the lack of a specific operational example 
that provides a specific example using claimed parameters & using an epoxy (presumably as opposed to 
explicitly suggesting their use, but without specific plasma parameters), is not convincing of patentable 
significance for the claims as written, since in the applied patent documents having patentable 
significance is not necessarily the same standard as a scientific contribution for publication. It is not 
necessary for references to provide operational examples of all of their suggested options, such as 
suggested reagents like GMA or AGE, in order for a process to be considered taught or obvious to 
employ those reagents in the manner suggested . The applied prior art combinations clearly suggest the 
use of GMA in pulsed plasma depositions, clearly suggest routine experimentation & clearly suggest 
optimization for retention of functional groups, inclusive of epoxy, hence for reasons detailed above, the 
examiner is not convinced that the claimed plasma polymerization of GMA using any pulsed plasma that 
has an average power density <0.0025 W/cm 3 would require more than routine experimentation to 
determine such parameters when optimizing for desired deposit, thus does not find arguments for 
unexpected results convincing. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
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to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35U.S.C. 103(a). 

4. Claims 1, 12 & 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Connell et al (UK 1,037,144), in view of Timmons et al (5,876,753) or visa versa, previously discussed 
in sections 9-10, 5, 3, 3 & 4 of the actions mailed 1/12/2005, 9/28/2005, 3/21/2006, 8/28/2006 & 
5/17/2007, respectively. 

Applicants' independent claim 1 requires glycidyl methacrylate (GMA), instead of the broader 
polymerizable epoxy monomer of the previously claimed formula II of which GMA was a specific 
species, however the obviousness of using this particular species was previously considered & discussed 
as set forth below. Independent claim 1 has also requires the pulsed plasma deposition conditions, where 
average power density of < 0.0025 W/cm 3 , which is the only pulsed plasma deposition condition required, 
and the only deposition requirements are that polymer growth occurs, such that epoxy groups are present 
in the coating in some unspecified amount. 

As previously discussed, in Connell et al, see Fig. 1, p. 2, lines 26-53 & 87-128+ for plasma 
apparatus and parameters used in the plasma polymerization process, and see p. 2, lines 66-72 for a 
variety of monomers that includes epoxies, such as glycidyl methacrylate (line 70), which according to 
applicants' specification (p. 5, lines 6-8, which gives this compound as an example of applicants' formula 
III), and is now the specifically claimed compound in the independent claim. From the structure of 
glycidyl acrylate (p. 569 of Hawley's Cond. Chem. Dictionary , 12 th ed), it was previously noted that the 
analogous methacrylate compound corresponds to applicant's formula (II), where Ri= CH 3 C=CH 2 ; n = 
1, for the CH 2 group. 

While Connell et al teach plasma polymerization of claimed GMA monomers, they do not discuss 
use of pulsed plasma and parameters associated therewith, or reactive potential of resultant epoxy 
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functionalized coated surface with a nucleophile, such as an amine or carboxylic acid as in dependent 
claims 12 & 21. 

Timmons et al teach plasma polymerization of monomers u sing continuous or pulsed plasma , 
where use of low energy plasma, as exemplified by a pulsed plasma of 200 W (over what volume is not 
given, but maybe assumed to always be the same volume) and on-off duty cycles of 3/5, 3/15, 3/45 and 
3/60 ms, using allyl bromide to illustrate important principles of Timmons et al's process ((col. 6, lines 
26-45)i.c. these exemplary conditions can not and should not be considered limiting to all the possible 
types of monomers that the reference suggest as useful). However, the present claims no longer require 
ON/OFF times (i.e. such as 2/1000 & 1/1000 as possible maximums & minimums). It is noted that 
average powers for exemplary duty cycles for plasma polymerization using allyl bromide would be 
approximately 75W, 33 W, 12.5W & 9.5W, respectively, but are for total power input, not power density, 
thus cannot be directly compared to the claimed parameter range, or applicant's tests, but would have 
been expected to show the same general trend as power density. In Timmons et al., it is further taught to 
use of such low energies to enable the deposited polymer to retain active functional groups that can 
be employed in a derivation reaction to covalently couple to these groups, which are taught to include 
various O-containing functionalization, including epoxy (table on col. 9). The derivatization is said to 
be a variety of nucleophilic displacement, which may use various amino containing materials that are a 
subset of the claimed amines. See the abstract; col. 3, lines 45-col. 4, line 38, esp. col. 3, lines 50-55 & 
62-col. 4, lines 5, 24 & 30-38; col. 6, lines 15-col. 7, line 45+; col. 8, line 1-6; col. 9, lines 1-32. It would 
have been further obvious to one of ordinary skill in the art when employing the pulsed plasma process, to 
determine desirable ranges of pulsed plasma parameters for the polymerization reaction of specific 
compounds in a specific pulsed plasma apparatus via routine experimentation to provide an effectively 
low power p lasma, as taught by Timmons et al, to enable retention of reactive functional groups, 
especially given their teaching on col. 7-8, that different reaction chambers provide additional 
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variables for determining parameters, and employing taught power, on/off relationships or exemplary 
trends as a guide to power (& corresponding power density) and cycle time determination. It was noted 
that besides not actually disclosing the any explicit duty cycle ranges (only a specific ON time & a range 
OFF times), applicants' specification does not provide any particular significance to either the specific 
examples or general ranges of ON/OFF time from which some possible duty cycles may be calculated, 
nor to the duty cycle in general, considering determination of "pulsing arrangements" to be "routine" 
(page 6, lines 17-18), hence no unexpected or critical results was seen to be taught in association with 
these on/off times or duty cycle values, especially considering the general concept is covered by Timmons 
etal. 

While Timmons et al include epoxy-containing monomers in their teachings, exemplified by allyl 
glycidylether; they do not disclosure applicants' particularly claimed GMA monomers. Also the 
particular claimed energy density range (or disclosed exemplary on-off time) parameters are not explicitly 
taught. 

It would have been obvious to one of ordinary skill in the art to employ the pulsed plasma process 
in the deposition of Connell et al or the monomer, glycidyl methacrylate, in the process of Timmons et al, 
because in the first case, Timmons teaches the equivalent usage of continuous or pulsed for plasma 
deposition (abstract), but further provides advantages in energy control due to use of pulsed plasma , that 
generally enables retention of reactive functional groups & further use of the deposits for the claimed 
process of immobilizing a nucleophilic reagent without further modification, thus suggesting the 
desirability of pulsed plasmas & motivating their use instead of continuous plasmas, when retention of 
reactive functional groups, such as epoxy, is desired. Use of Connell et al's monomer in Timmons et al's 
process, would have been obvious, as it is consistent with the generic categories of useful compounds 
taught, capable of providing desired functional groups for the subsequent derivatization/immobilization 
reaction, and has been shown to be effectively deposited via plasma polymerization, which is the process 
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employed by Timmons et al, thus providing motivation to employ the particular monomer source of 
GMA for epoxy functional groups. 

It would have been further obvious to one ordinary skill to determine desirable ranges of pulsed 
plasma parameters for the polymerization reaction for specific monomers via routine experimentation to 
provide an effective low power plasma as taught by Timmons et al, especially given their teaching on col. 
7-8, that different reaction chambers provide additional variables for determining parameters, and 
employing taught power, on/off relationships & exemplary trends as a guide to power usage (hence power 
density) and related cycle time determination, depended on the particular monomer to be polymerized & 
functional group to be retained. Note while Timmons et al provides some exemplary powers, they do not 
give power density, which can not be specifically determined or explicitly compared, if plasma volume is 
not known, but energy density is related to the above routine experimentation to determine parameters, 
hence would have been expected to be considered by one of ordinary skill and competence in the art. 

Independent claim 1 presently requires "an average power density of the pulsed plasma discharge 
is less than 0.0025 W/cm 3 " (previously narrowed from less than 0.05 W/cm 3 "), & the claimed power 
density remains germane to the routine experimentation arguments. Hence, it remains considered that 
while the applied references do not provide values of power density per se, Timmons et al. was 
previously noted to provide teachings on routine experimentation to provide an effective low power 
plasma in col. 7-8. Particularly see therein lines 28-45 in col. 7, which discuss how the volume of the 
reactor chamber affects power density in plasmas of like power, stating "large reaction volume at a 
given applied power would also provide increase retention of monomer functional groups, as this 
variation in effect decreases the power density during plasma polymerization processes" (emphasis 
added), thus from the teachings of Timmons et al., it is considered that it would have remained clear to 
one of ordinary skill in the art to employ routine experimentation to adjust one's power density for the 
particular reagents employed, so as to provide desired retention of monomer functional groups as taught . 
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which from the teachings of Timmons to effect low-power plasmas, that take into consideration volume & 
therefore power density, would have been expected to include optimization to relatively low powers, such 
as those within average power densities claimed, particularly for especially reactive functional groups like 
epoxy. The narrower claimed power density range was & is not considered to provide a significant 
differentiation from teachings of routine experimentation for essentially optimization purposes, especially 
as one of ordinary skill would realize that optimization values would vary depending on the particular 
functional group desired to be retained, with the general knowledge that epoxies are generally very 
reactive (i.e. easily reacted), so would have been expected to require lower energies than less reactive 
functional groups, & further considering that applicants' specification provides no determinable actual 
evidence or data for the superiority of the presently claimed average power density range, with or without 
combination with ON/OFF times over any other average power density range or cycle times used in 
another pulsed plasma (i.e. different plasma generating frequencies &/or pressures &/or temperatures, 
etc.), that can be necessarily derived from the specification as originally filed. 

Applicants have previously alleged (bottom p.7, 12/30/2005 remarks) that Timmons et al. teach 
away from "low pulsed plasma discharge", however this "low" had no definitive meaning & their 
following discussion concerning pulsed low duty cycles is only indirectly relevant to the claims, as the 
previous unsupported duty cycle ranges were deleted from the claims, plus the current claims no longer 
even require any limitations to the timing of the pulses. Applicants' previous discussion (top p. 8, 
12/30/2005 remarks) of depositions using "pulses of extremely low mean power (0.04 W)" with 
reference to Exs. 4 & 5 on p. 9, was noted to be inconsistent with the applicant's specification's 
examples, as none of the examples on p. 9-10, i.e. Exs. 1-9, have any teachings of "mean power", as they 
all provide only a "peak power = 40W", which even given the ON and OFF times of the plasma, does not 
provide sufficient information to calculate an arithmetic mean power, as peak power is the highest value 
reached, providing no other information on what percentage of the ON time is at peak power or 
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instantaneous power values during the ON period, nor would such a value have any relevant meaning 
with respect to the present claim limitations, which relate to power density , thus require one to know the 
plasma volume. The examiner noted that < 0.05W/cc & the preferred range of <0.0025W/cc was 
introduced on p. 6, lines 10-12, where the "average power of the pulsed plasma discharge" would in 
context more properly read -average power density. . .— , however the context of the specification would 
imply that this is the average power over the duration of the pulses only, because that's when the 
discharge is taking place, but discussion concerning duty cycle, which wa Relevant to know canceled 
claim 7, suggest averaging over both the pulses ON-time and OFF-time. As the examiner noted no 
teachings of plasma volume for the particular taught ranges of (20us ON)/(10,000-20,000us OFF), she 
found no way to relate the claimed plasma power density values to the exemplary 40W peak power used 
with the exemplary ON/OFF times (20us/20ms), hence the examples are not commensurate in scope with 
the claim limitations. 

With respect to specification teachings relating to criticality of the pulsed plasma parameter of 
power density (i.e. < (0.05 or 0.0025) W/cc), the only place it was found to be mentioned was on p. 6, 
lines 10-12, where average power density was never particularly related specifically to any of the 
individual compounds, nor more than generally to the on-off times (i.e. duty cycle). None of the 
examples disclose what power densities were used to produce their results, only providing teachings 
comparing continuous wave plasma and pulsed plasma, where the pulsed plasma used specific parameters 
of a peak power of 40 W, with 20 (xs ON time/20 ms OFF time, which as discussed above provides no 
determinable significance to the power density in the independent claim 1 . While the compositional data 
on the deposits comparing continuous plasma and pulsed pulsed, show significant differences 
therebetween, those differences are consistent with & expected from the teachings of Timmons et al., who 
notes that as compared to continuous plasmas, pulsed plasmas are expected to increase retention of 
functional groups , such that one would have expected that an increased percentage of heteroatoms a 
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functional groups, such as oxygen or increased percentage of the functional group itself, to remain. Thus 
applicants' experimental data (specification & declaration, see above discussion) is consistent with the 
expectations provided by the teachings of Timmons et al. for pulsed plasma versus continuous plasma, 
especially lacking a clear showing that this particular range of power densities has a significantly 
different or unexpected effect or trend in the deposition of GMA, as compared to higher power densities 
also for pulsed plasmas (i.e. not just the expected trends & effects suggested by the teachings of Timmons 
et al.), or that GMA as compared to other epoxy monomers is significantly differently effected {e.g., such 
as producing different trends for the scope of the claimed process for GMA & comparison for AGE, but 
specification Exs. 1 & 4 are not commensurate in scope with the claims (see above concerning 
parameters) and insufficient data is present to determine any unexpected differences}, hence the examiner 
finds no patentable significance in this particular single parameter range for the claims as written, as it 
appears to be consistent with routine experimentation to optimize pulsed plasma parameters; expected 
taught trends associated with pulsed low-power plasmas; and lacking in generalized significance to the 
scope of all possible pulsed plasmas. 

As was previously noted with respect to applicants' 6/30/2008 arguments concerning Timmons 
et al. & Connell et al., it appeared that applicants believed that each reference must be virtually a 102 in 
order to be combinable, however the demonstration of the equivalence of two epoxy compounds for 
plasma polymerization need not rely on both references having the same exact enduse {or presupposed 
that two different epoxy compounds would have the same optimized deposition parameters}, in order to 
provide a reasonable expectation that plasma deposition processes would have analogous results & that 
advantages of a particular variety of plasma processing, in this case pulsed plasma processing, which is 
taught to have an advantageous effect generically for functional groups on plasma polymerized 
monomers, would have reasonably been expected given the evidence of equivalent use in plasma 
polymerization depositions, to behave analogously. Applicants' previous apparent suggestion that in 
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order to combine Connell et al. with Timmons et al., Timmons must disclose GMA (p. 5 of 6/30/08 
response), simply makes no sense, since there would be no reason to combine Connell et al. to supply a 
teaching Timmons et al. already had. Applicants appeared to apply the same illogic to the rejections that 
combine Timmons et al. with Kolluri et al. or Chabrecek et al. (p. 8 of the 6/30/08 response). Applicants' 
discussion on ps. 6-7 of their 6/30/2008 response continued to rely on unclaimed parameters & discussion 
that is not commensurate in scope with claimed requirements. The examiner found that a particular 
calculation for average power as cited by applicants at the top of col. 8 in Timmons et al., is no way 
inconsistent with the claim of average power density by applicants, since while not the same, average 
power & average power density are related {divide average power by plasma volume = average power 
density}, thus the teachings in no way negates the need or expected usefulness of routine experimentation 
for a particular monomer & apparatus. The examiner agreed with applicants' statement "...that 
straightforward extrapolation from the Timmons plasma polarization conditions to the presently claimed 
powers does not necessarily lead to unexpected results" (emphasis added, p. 7 of 6/30/08 response), but 
cannot agree that no unexpected results demonstrate any novelty or unobviousness. 

Applicants' previous arguments (6/30/2008) concerning deposition using GMA versus AGE, by 
which the examiner presumes they were referring to their specification's figures 2 & 8 from examples 1 & 
4, respectively, as has been previously pointed out to applicants, does not provide data which is 
commensurate in scope with the claims, hence provides no clear evidence with respect to the patentability 
of claimed limitations. That 2 different epoxy monomers provide different IR spectra when treated in the 
like pulsed plasma peak power & on/off times (methodology of the example 1 said to be used in example 
4, thus presumably like temperatures, pressures, frequencies etc. were used, although not restated), gives 
only a single data point, which as previously pointed out by the examiner cannot be clearly related to the 
claimed limitations due to the lack of correspondents between claimed power densities & information 
provided concerning the experimental parameters. Furthermore , as these two epoxy monomers have 
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different overall chemical structure, one of ordinary skill & competence in the art would expect 
different optimization for their use in pulsed plasma deposition due to expected different activation 
energies, etc., required for reaction, when one wants, as was shown to be known & desirable in the prior 
art, to retain the epoxy functional group, thus this single comparison under energy conditions that cannot 
be properly compared to those claimed (or even if they were commensurate ), as a single data point 
cannot show relevance to the metes and bounds of the claimed average power density parameter range for 
all possible pulsed plasmas. 

5. As stated in section 6 of the 9/28/2005 action, it remains noted that FR 2,581,991 to 
Delfort et al cited by PCT, continues to provide cumulative evidence that the amine groups provided to 
the active epoxy functional groups on the coated surface, would have been expected to proceed in a 
covalent coupling reaction or dcrivatization at the site of the epoxy as suggested and claimed, as well as 
providing further evidence of the known desirability of such reaction products. 

6. Claims 1, 12 & 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Timmons et al ((753), discussed above in section 4), in view of Kolluri et al (5,723,219), previously 
discussed in sections (10 &12-13), (3 & 5), 5 & 6 of the actions mailed 1/12/05, 3/21/2006, 8/28/2006 & 
5/17/2007, respectively, and reiterated below. 

As noted above Timmons et al teach allyl glycidyl ether (AGE) as an exemplary epoxy- 
containing monomer, instead of the claimed epoxy compound of GMA, but Kolluri et al also teach 
analogous plasma polymerization reactions, where either AGE or GMA are taught to be deposited for 
their reactive epoxy functional groups, hence use of GMA in Timmons et al would have been expected 
to be effective for the taught process due to taught equivalent usage , providing an alternative species for 
the generically taught epoxy containing monomers. Above discussions of routine experimentation are 
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equally applicable in this combination, as previously noted, including expected need to optimize for each 
individual monomer that contain like functional groups desired to be retained. 

In Kolluri et al., specifically see the abstract; col. 2, lines 35-57+ for prior art plasma 
polymerization and its limits; col. 3, lines 5-26 for background discussion of pulsed plasma 
polymerization to preserve functional groups in deposited films; summary for sequential plasma 
depositions; col. 5, lines 40-49 for classes of monomer including epoxies, with lines 47-48 teach allyl 
glycidyl ether, glycidyl methacrylate (GMA), etc; col. 6, lines 5-30 teaching various amines & lines 60-67 
plasma in general to plasma deposit monomelic compounds as sources of named functional groups; col. 
7, table I gives surface functional groups, where the functional group remaining on the surface for 1 st 
plasma deposited layer is in the first col. of table I, and what it reacts with in the 2nd col., with what's 
produced in the last col., where #13 and 14 give specific examples that react amines functional groups 
with epoxy functional groups on the surface; col. 8, line 62-col. 9, line 14, esp. 3 and 10-11 with such 
suggested combinations; cols. 9-15+ with specific examples noting plasma may be pulsed (col. 9, line 50; 
col. 10 line 52; col. 12, line 56-57, etc); col. 16, line 30-60; & col. 20, line 18-col. 21, line 23 discussing 
and illustrating first plasma deposition using GMA, then plasma depositing an amine thereon via reaction 
with the epoxy group; and claims 1, 4-6, etc. 

Applicants have previously objected to Kolluri et al. because the epoxy group is only one 
example of various functional groups that may be plasma deposited, however suggesting alternative 
functional groups in no way negates the teachings of the usefulness or the effectiveness of plasma 
polymerization to achieve epoxy functionalized coatings. Additionally note, while Kolluri et al. do not 
explicitly teach that pulsed plasma is used with the deposition of GMA monomer, they do explicitly teach 
that the plasma depositions produce coatings that retain functional groups, which in the case of GMA is 
epoxy group (col. 16); they do generally teach that pulsed plasmas may be used; & explicitly state on col. 
3, lines 9-25 that " pulsed plasma has been employed with variable duty cycle t o preserve the functional 
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groups of films during deposition using plasma polymerization . .. It is known that the power applied, the 
frequency of the pulse, and the duty cycle can be varied to preserve the functional nature of the 

deposited film..." (emphasis added). Thus, while pulsed plasma may not be explicitly mentioned as used 
with the specific monomer GMA, the suggestions & advantages of employing pulsed plasma deposition 
in Kolluri et al. would clearly suggest to one of ordinary skill & competence in the art the advantages 
thereof, especially as combined with Timmons et al., who further elaborates on the advantages of pulsed 
plasma for functional group retention and parameters generally important therefore. Note that Kolluri et 
al. differs from the independent claims by not suggesting specific average power densities for their 
suggested pulsed plasmas, thus also not suggesting average power densities for the specifically taught 
GMA monomers, but like Timmons et al., they have teachings that suggest routine experimentation is 
expected for determining appropriate parameters for preservation of the functional nature of the deposited 
film, so these references arc consistent with each other & continue to be considered as suggesting to one 
of ordinary skill in the art that the use of pulsed plasma, plus the choice of power density for preservation 
of a particular functional nature for a particular monomer would have been expected to be a matter of 
routine experimentation, lacking any clear evidence to the contrary. 

As previously discussed with respect to Applicants' 6/30/2008 argument (page 8) that a single 
exemplary use of pulsed plasma in step 2 of Ex. 1 at 100 W power & pulsed at 10 Hz with a 10% duty 
cycle (no plasma volume given, thus no power density can be necessarily determined, but it's a 4.0 liter 
plasma reaction chamber, so average power density could be a minimum of about (100 W x . 10)/4.0 L = 
0.0025 W/cm 3 ) using acrylic acid monomer, somehow determines all pulsed power usage as taught by 
Kolluri et al., fails to provide any convincing arguments therefore (or why a single power usage, with 
power density unknown, should be considered a necessary difference from power density of the claims, 
particularly considering the 4.0 L plasma chamber), especially considering this example is for plasma 
polymerization of acrylic acid optimized to retain acid functional sites, where applicants have provided no 
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rationale why one of ordinary skill in the art would necessarily apply an optimization for acrylic acid to 
the alternative options using epoxies (probably more reactive), such as examples using GMA as found on 
col. 16 (formula 19, lines 30-45) or col. 20 (lines 30-55), when col. 3 as previously pointed out, so clearly 
suggests optimization dependent on the nature of the functional group being deposited and maintained. It 
would be reasonable to consider the acrylic acid parameters as a rough starting point for routine 
experimentation, given both have oxygen functionalities & no other specific examples that are closer, 
however one would not consider simply the exemplary power applied without consideration of the 
volume over which it is applied, nor the expected difference in reactivity of the functional group to be 
retained, as was done by in applicants' arguments. 

7. Claims 1, 12 & 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Timmons et al ((753), discussed above in section 4), in view of Chabrecek et al. (WO 98/28026), 
previously discussed in section 9 of the action mailed 5/17/2007. 

Chabrecek et al. provide teachings concerning plasma polymerization mechanisms for 
unsaturated (i.e. vinyl groups, p. 9) monomers carrying reactive groups, such as epoxies, where it is 
desired to retain the reactive groups or functionalities on the plasma polymerized coating, where the last 
paragraph on p.4 teaches that epoxy groups are particularly susceptible to plasma decomposition . 
Chabrecek et al. teach that controlling & retaining the functional groups on deposits of the plasma 
polymerized unsaturated monomers with reactive groups, such as GMA (p. 33, Ex.B-5), is effected by use 
of the afterglow of the plasma, which is mechanistically equivalent to the off-time in a pulsed plasma 
process. Additionally, when discussing useful plasma parameters, Chabrecek et al. teach that the plasma 
is preferably "an inductively coupled, pulsed radio frequency glow discharge plasma" (page 11, especially 
last two lines). Chabrecek et al. further teach that their primary plasma polymerized coatings with 
reactive groups, such as epoxies, may be further reacted, such as with solutions where the compositions 
have groups reacted with the retained reactive group of the polymerized coating. Examples C-14 & C-15 
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on page 38 employ the plasma polymerized coating of GMA to react with solutions of "4-amino-Tempo" 
or "Jaffamine ED2001", which appear to be tradenames for amine-containing compounds. In Chabrecek 
et al., further see the abstract; 1st paragraph, p.l; p. 3-6, especially the paragraph bridging p. 5-6+ 
following paragraph; p. 7, 3rd full paragraph, noting suggested amine-containing molecules for the top or 
secondary coating, such as aminoalkanes like methylamine ; p. 12, especially paragraph bridging p. 12-13; 
paragraph bridging p. 16-17 through p. 19, especially top & middle paragraphs p. 17. 

Given the above teachings of Chabrecek et al. on the need to protect functional groups like 
epoxies on monomers, such as GMA, from the decomposition effects of plasma in order to provide 
plasma polymerized epoxy functionalized coatings to be used for further reaction was secondary coating 
solutions that may contain amines, it would have been obvious to one of ordinary skill in the art to 
employ unsaturated epoxy containing monomers, such as GMA, in the pulsed plasma process of 
Timmons et al. as discussed above, as Chabrecek et al. indicate that GMA requires protection from the 
decomposition effects of an in situ continuous plasma in order to provide plasma polymerized 
depositions that retained the epoxy functional group, while simultaneously indicating that pulsed plasmas 
that employ the afterglow from the plasma discharge will both enable such retention of epoxy 
functionalities in the deposited coating and effectively polymerized the GMA, hence the examiner takes 
notice that one of ordinary skill in the art would recognize the correspondence with the pulsed plasma 
teachings of Timmons et al., which recognize the superior retention of functional groups in general when 
using pulsed plasmas versus continuous plasmas, as well as the resultant coatings usefulness for reacting 
with secondary coatings, such as amines, and thus apply the above discussed teachings of routine 
experimentation in Timmons et al. to determine effective pulsed plasma parameters for GMA used in 
Timmons particular pulsed plasma polymerization deposition technique, as Chabrecek et al. provides 
motivation therefore by explicitly suggesting that analogous treamient is necessary with GMA monomers 
for functional group retention. 
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Applicants' 3/30/2008 arguments with respect to Charbrecek et al., failed to address the reasons 
for obviousness presented by the examiner, as their arguments appeared to equate a remote plasma as 
having the same effect as an in situ continuous plasma, which is contrary to the teachings of Chabrecek et 
al., & with which one of ordinary skill in the art would not agree, since no plasma is being actively 
produced at the deposition site, so that when depositing, the conditions are more analogous to the off-time 
during a pulsed plasma, than the on-time. 

8. As previously cited , art of interest included: Kokaku et al. (4,863,557: col. 3, lines 3-16 

& col. 4, lines 4-22; & PN 4,560,641; col. 3, lines 39-68, esp. 63-67 & col. 6 Exs. 5 & 6), who teach 
GMA & AGE or glycidyl vinyl ether as used equivalently for plasma polymerization deposition; and 
Taguchi et al. (2003/0124382 Al), who in [0039] terms glycidyl acrylate, GMA & AGE, as all being 
classed as epoxy-containing vinyl monomers, thus all showing expectations of analogous chemistry &/or 
analogous plasma polymerization reactions. Note that Kokaku et al. (557), while not teaching the 
necessity of having remaining cpoxy functionalities, nor pulsed plasma, does indicate that for their 13.56 
MHz HF plasma at monomer pressures of 0.01-5 Torr, that appropriate ranges of plasma density (for area, 
not volume) include 0.01-10 W/cm 2 , which is not quite the same parameter as claimed, noting inclusion 
of a third dimension would likely produce overlapping parameter ranges Similarly, Yokura et al. (JP 01- 
171856) performs plasma polymerization, particularly of aciylic or methacrylic compounds having a 
glycidyl group, where the English abstract particularly exemplifies glycidyl methacrylate preformed at 
pressure = 0. 12 Torr & a power density discharge of 400 Wmin/m 2 (again based on area not volume), 
which is equivalent to 0.04Wmin/cm 2 , thus it is noted that it is old and well-known in the art to employ 
relatively low power density is for plasma polymerization of GMA, even when there is no necessity in the 
teachings stating the desirability of maintaining the presence of the glycidyl (= epoxy groups) on the 
surface of the deposited layer, hence these references can be considered to provide evidence in support of 
or cumulative to the above discussed teachings of Timmons et al., as combined with the above rejections, 
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as a person of ordinary skill in the art when employing the teachings of routine experimentation would 
have reasonably considered such known power densities as maximum starting points for routine 
experimentation for preserving epoxy groups on GMA, given teachings suggesting that retention of the 
epoxy groups require lower power. It would be a matter of competence for a person of ordinary skill to 
consider variation in plasma parameters of particular reagents based on known parameters for related 
plasma polymerizations in combination with Timmons teachings on how to preserve functional groups on 
plasma polymerized depositions. 

Also, Hitachi LTD's JP 58-66938, as indicated by its 2007 Derwent abstract was found to be of 
interest for plasma polymerization of materials intended to the far-UV sensitive, where the abstract 
specifically indicates glycidyl methacrylate as being a useful material therefore, but the abstract contains 
no information on whether or not pulsed plasmas were contemplated, nor whether or not the plasma 
polymerized deposit contains reactive epoxy groups. 

9. Applicants' arguments filed 2/13/2009. including the Declaration & discussed above, 
have been fully considered but they are not persuasive. 

1 0. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marianne L. Padgett whose telephone number is (571) 272-1425. The 
examiner can normally be reached on M-F from about 9:00 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Timothy Meeks, can be reached at (571) 272-1423. The fax phone number for the organization where 
this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Marianne L. Padgett/ 

Primary Examiner, Art Unit 1792 
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